ABSTRACT OBJECTIVES The present study sought to determine whether optical coherence tomography (OCT) guidance results in a degree of stent expansion comparable to that with intravascular ultrasound (IVUS) guidance.
B
y intravascular ultrasound (IVUS) imaging, the strongest predictor of early stent thrombosis and restenosis is the absolute degree of stent expansion as assessed by the minimal stent area (MSA) after percutaneous coronary intervention (PCI) (1) (2) (3) (4) (5) (6) . By achieving greater stent expansion, IVUS guidance has been associated with improved event-free survival compared with angiographic guidance alone (7) (8) (9) . Optical coherence tomography (OCT) has superior resolution compared with IVUS (10, 11) , but in many cases, the limited 
METHODS
STUDY DESIGN AND ENDPOINTS. The present study (ILUMIEN II) was designed as a post-hoc analysis of the outcomes of OCT-versus IVUS-guided stent implantation from the prospectively performed, multicenter ILUMIEN I and ADAPT-DES studies. The study protocol and statistical analyses were specified before data analysis. The study flow is shown in Figure 1 . Patients in whom bare metal or drug-eluting stents (but not bioresorbable scaffolds) were implanted in a native coronary artery in which post-PCI OCT or IVUS was performed and analyzed at an independent core laboratory were considered for inclusion.
Patients with left main coronary artery, saphenous vein graft, in-stent restenosis, or chronic total occlusion stented lesions were excluded, as were STsegment elevation myocardial infarction (STEMI) patients and patients in whom the reference segment could not be measured.
The primary endpoint was the final post-PCI stent expansion defined as the MSA divided by the mean of the proximal and distal reference lumen areas as assessed by OCT in the ILUMIEN I and by IVUS in the ADAPT-DES (1, 12, 13) . This relative measure of stent expansion was used in preference to absolute MSA because IVUS measurements are typically larger than those by OCT (13) (14) (15) . Major ADAPT-DES was previously described in detail (17).
Briefly, ADAPT-DES was a prospective, multicenter registry of an "all-comers" population of 8,582 patients at 13 U.S. and German centers to determine the relationship between platelet reactivity and subsequent stent thrombosis through 2-year followup after successful drug-eluting stent implantation. 
OCT vs. IVUS and Stent Expansion
Decisions whether and how to use IVUS were per operator discretion, although IVUS use was encouraged. The relationship between final IVUS parameters and clinical outcomes was determined in a prespecified substudy of 2,179 patients (9).
Both ILUMIEN I and ADAPT-DES were approved by the institutional review board at each participating center, and all participating patients signed written informed consent. Maehara et al. . Therefore, stent expansion was calculated to be 75%.

FIGURE 3 Examples of Post-stent Qualitative Findings by OCT and IVUS
OCT images (top) and IVUS images (bottom) from different cases. Malapposition appeared as floating stent struts with space between the struts and plaque surface. Tissue protrusion appeared as protruding tissue through the stent struts into the lumen. Medial stent edge dissection appeared as a flap of tissue separated from the media.
Maehara et al. Figure 1 . A total of 354 of 418 patients enrolled in the ILUMIEN I study, and 586 of 2,179 patients enrolled in the formal IVUS substudy of ADAPT-DES were included in the present study. There were no significant differences in the baseline variables between the ILUMIEN I patients included and those not included (Online Table 1 ).
RESULTS
Study enrollment is shown in
There were several baseline differences between the ADAPT-DES patients included and those not included (Online Table 2 ). Of the 940 total study patients, 286
propensity-matched pairs were derived (572 total patients). Of note, 88.8% of pairs had both proximal and distal reference segments measured by OCT and IVUS, 10.5% had only a distal reference, and 0.7% had only a proximal reference.
MATCHED-PAIR ANALYSIS. The baseline clinical and angiographic characteristics of the propensity-matched patients undergoing OCT versus IVUS guidance were Maehara et al.
well balanced for the variables expected to affect stent expansion and measurement: angiographic moderate/severe calcification, QCA RVD and lesion length, and reference segment availability ( Tables 1   and 2 ). Regarding other variables, the OCT cohort had a slightly higher prevalence of diabetes and LAD lesion location, whereas non-STEMI, vessel tortuosity, and lesion thrombus were slightly more frequent in the IVUS cohort. respectively, p ¼ 0.17). However, as expected, absolute IVUS area measurements were systematically larger than OCT area measurements.
As shown in Table 4 , and also as expected, any stent malapposition, tissue protrusion, and stent edge dissection were detected in a substantially greater proportion of OCT cases compared with IVUS.
However, the prevalence of major malapposition, major tissue protrusion, major edge dissection, and intramural hematoma were infrequent and not significantly different between groups.
The major QCA secondary endpoints of post-PCI instent and in-segment DS were not significantly different with OCT versus IVUS guidance, although the MLD at the stent edges (in-segment) was slightly smaller in the OCT group ( Table 2) . Severe complications such as no reflow, abrupt closure, and perforation were uncommon in both groups. 
DISCUSSION
In the present study, the largest to date to compare the acute procedural outcomes of OCT-and IVUS-guided coronary stenting, the relative degree of stent expansion was not significantly different with the 2 imaging techniques. Similarly, OCT and IVUS guidance were associated with comparable rates of major stent malapposition, tissue protrusion, and stent edge dissection.
OCT VERSUS IVUS: QUANTITATIVE COMPARISONS.
By intravascular imaging, the most important determinant of early stent thrombosis and restenosis after stent implantation is the MSA achieved (1-6).
Whether OCT guidance achieves an MSA comparable to that with IVUS guidance is unknown. In the present study, we compared OCT-measured stent dimensions after OCT guidance from the ILUMIEN I study with IVUS-measured stent dimensions after IVUS guidance from the ADAPT-DES study. As IVUS measurements are known to be consistently larger than OCT measurements (13-15) , directly comparing the MSA achieved in these 2 studies would not In contrast, the present large-scale, multicenter study suggests that similar degrees of stent expansion may be achieved with OCT and IVUS guidance. and IVUS guidance (solid red line). No significant differences with OCT and IVUS guidance were found for stent expansion or mean stent expansion. Abbreviations as in Table 1 .
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